The long terminal repeat negative control region is a critical element for insertional oncogenesis after gene transfer into hematopoietic progenitors with Moloney murine leukemia viral vectors.
Integrating vectors based on γ-retroviruses and containing full-length long terminal repeats (LTRs) have been associated with activation of oncogene expression and leukemogenesis in human gene therapy trials. Identification of the specific molecular elements of the LTRs that have a role in insertional oncogenesis events is important as it can lead to the development of safer gene transfer vectors. The negative control region (NCR) of the LTR is a particularly well-conserved sequence among mammalian γ-retroviruses with demonstrated regulatory activity of gene transcription in hematopoietic cells, which led us to hypothesize that this region may have a role in insertional oncogenesis after γ-retroviral vector (GV)-mediated gene transfer into hematopoietic progenitors. We used an in vitro assay of murine bone marrow cell immortalization to compare the immortalization capabilities of a series of GVs carrying murine leukemia virus (MLV) LTR deletion mutants. Compared with GV carrying the full-length MLV LTR, deletion of the complete LTR enhancer sequence showed significant reduction of immortalization rates. However, the use of a mutant LTR deleted of the enhancer sequence, with exception of the NCR, did not affect immortalization. Importantly, the inclusion of an LTR mutant devoid only of the NCR did show significant reduction of immortalization rates compared with the full LTR sequence. Therefore, our data point to the NCR as a key element for immortalization and justify additional studies to evaluate its specific role in MLV-mediated insertional oncogenesis.